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the laid Pipes NO, and the loweft Pipe draws the wa* 
ter that lyes open to the Air, By the fame reafbn when 
the Plug in the Pump //goeth up, the Air muft come 
in through the Pipes EFF: and fo it is rarified in the 
fecond and fourth receptacles marked B B, and by that 
means the water may be driven up into the faid Re¬ 
ceptacles through the Pipes P<£. P ^ becaufe at the 
fame time the Plug in the Pump HH going down, 
caufe* the Air to return to its ordinary preffure in the 
firft and third receptacles, fo that it is able to drive 
up the water through the laid Pipes PJ^ 


A Letter from Mr William Cole of Briftol, to the 
Phil. Society of Oxford ; containing his Obfer - 
vations on the Purple Fifti. 

Gentlemen, 

r JT Here being many Naturall things, which I have 
1 formerly, and of late, happily found in the South 
ana Weft parts of England, not (as I can find) publifli- 
ed by any Author ; befides many more, which have been 
difcovered by the induftrious exquifitions of divers inge¬ 
nious and curious Searchers of Nature,- (as alfo others 
which were before thought to be Exotiques s) l have 
reafon to believe, that there are very many more (for 
incouragement of fuch Inquirers) yet undifcovered in 
this our Native Country. Among others, that of the 
Purple-Fijh , which I found the laft Winter, on the Sea 

Coafts 
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Coafts of Somerfet-Jhire, and the fhofesof South-Wales 
oppofite to it,* and which alfo I doubt not but may be 
found on the other Coafts of England,, efpecially the 
South and Weftern parts, (in which I am almoft allured 
I have formerly feen them, though then unknown to 
me,) where there are Rocks and great Pebbles, and 
where the Tides run not too ftrong. Which difcovery 
I do not pretend to be fo made by me, as having no hint 
of it before ;for in 0#otar,id 84 ,there were two Ladies at 
Mynebead,(where I then was,)whof feeing what collections 
I had made of Natural things in thole parts,) told me, 
there was a certain perfon living by the Sea-fide in fome 
Port or Creek in Ireland, who made confiderable gain, 
by marking with a delicate durableCrimfon Colour,fine 
Linnen of Ladies, Gent. &c. lent from many parts of 
that JJland t with their names, or otherwife as they pleaf- 
ed j which, they told me, (as they were informed, V was 
made by fome liquid fubftance taken out of a Shell-fijh s 
upon which, I fhewed them all the Shells I had found 
on that Coaft; one of them thought it to be taken out 
of a Limpot ,• the other out of that Shell here figured and 
defcribed j but neither of them could inform me out 
of what part it was taken in either. After their depar¬ 
ture from that Port, I made experiments on all the Shell- 
Fijhes , in which I might probably think to find it ,• and 
brake them while the Fijhes were alive in them, and 
with a fhort pointed Pencill of Horfe hair ( no other 
inftrument being fo convenient,) I tryed every part of 
each, which I imagined mightyield the colour; but up¬ 
on wafhing the Linnen (which I had marked) in Raid¬ 
ing water, with fope, there appeared nothing of any co¬ 
lour on them? upon which I was ready to give over any 
farther fearch ; but at length trying that part fin which 
I little thoughttheTin&ure lay,)it immediatly turned to 
a light green ; which being prefently dryed and wafhed, 
as before, there appeared that delicate colour they told 
me of,as aforefaid. Yyy The 



[i*8o3 

The whole proctfs, upon my oft repeated experiments, 
was as followeth. 

Thefe Shells,being harder thenmoft of other kinds, are 
to be broken with a fmart ftroak of a hammer, on a plate 
of Iron, or firm piece of Timber, (with their mouths 
downwards) fo as not to crufh the body of the Fifh wi th¬ 
in : the broken pieces being pickt off, there will appear'a 
white Vein, lying tranlverfly in a little furrow or cleft, 
nfext to the head of theFifh, which mult be digg’d out 
with the ftiffpoint of the Horfe hair pencil), being made 
ihort and tapering; which mull be fo formed, by rea- 
fon of the vifcous clamminefs of that white Liquor in 
the Vein, that fo by its ftiffnels, it may drive in the 
matter into the fine Linnen, or white Silk ; which ('all 
though I have notyet tryed itj will (I think ) be better 
then on Linnen, and make the colour appear more 
bright and vivid by its reflection. 

The Letters, figures, or what elfe lhall be made on 
the Linnen or Silk, fas much forced in, as it can be by 
the penciilj will prefently appear of a pleafant light 
green colour i and, if placed in the Sun, will change in¬ 
to the following colours ,• i. e. if in Winter, about noon, 
if in the Summer, an hour or two after Sun riling, and 
fo much before fetting, ffor in the heat of the day, in 
Summer, the colours will come on fo fall, that the fuc- 
ceflion of each colour, willfcarce be diftinguilht ;) next 
to the firft light green, it will appear of a deep green ; and 
in few minutes change into a full Sea-green ; after which, 
in a few minutes more, it will alter into a Watchet blew s 
from that, in a little time more, it will be of a Purplijh 
red: after which, lying an hour or two, (fuppofing the 
Sun ftill fhining) it will be of a very deep Purple red, 
beyond which the Sun can do no more. 

C Note,that thefe changes are made fafter or flower, 
i according to the degrees of the Suns heat. 

But then the laft and moft beautifull colour, fafcer wafil¬ 
ing 
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ingin fcalding water and fopej will (the matter being 
again put out into the Sun or wind to dry,) be much a 
differing colour from all thole mention’d, i. e. of a fair 
bright Crimjon, or neer to the Princes colour ; which 
afterwardsfnotwithftanding there is no ufe of any Stiptic 
to bind the colour) will continue the fame, if well order¬ 
ed; as I have found in handkerchers,that have been wafnt 
more then 40 times; only it will be dome what allay’d, 
from what it was, after the firft walhing. I made large 
Letters on fo many cloths, as there are diftindt colours, 
to put them into a Book, which kept them from the Ain 
I have feverall months after, Ihewed the various colours 
diftindt as aforefaid; yet by often opening the Book, 
and fo expofing them to the Air, ail the colours, except¬ 
ing the two laft,(I mean before walhing either) will fade; 
but all the colours, being waflit, will be one and the 
fame. While the Cloth fo writ upon, lyes in the Sun, 
it will yield a very ftrong fetid fmeli; (which divers who 
have fmelt it could not endure,) as if Garlickjx. Affa-f<e- 
tida were mixt together ; which I proved but few days 
before I wrote this, though it had been at leaft twelve 
months, kept in a Book, and before it was laid in the 
Sun, had very little of that fmeli. I have farther obferv- 
ed, that the cloth dryed and walht, foon after it is 
wrote on, will appear frefner & brighter, then after being 
long kept in a Book ; as I found by lome I newly caufecL 
to be waflit, after they had been 14 months fokept. 

The Shells are of divers colours, but the moft part of 
them white; fome are red, when newly taken off the 
Rocks; fome yellow; others of both thofe colours; 
fome a blackifli brown ; many of a Sandie colour; and 
fome few ftriped with white and brown parallel! lines: 
I have herewith fentyou moft of the colours, with one 
of the largeft I have found, and one of the leaft ; with 
feverall of the middle fized. 


Y y y % 


The 



[i 28 i] 

The firft Linnen Cloths marked with Letters and 
Names, I feat to D T P/orinNov. 1 6 84, being then one 
of the Secretaries to the "Royal Society , in London , to 
whom he communicating my Letter, containing my 
firft obfervations, and alfo (hewing the Linnen fo markt 
(at the fame time,) advifed me that it was fo acceptable 
t© them, that they were pleafed to order him to return 
me their thanks 5 and that they had appointed fome 
Gent, to wait on his late Majejty with them; who (with 
divers Per ions of Honour to whom they were fliewn^ 
was much pleafed with the fight, and relation of the dis¬ 
covery, asnew unto him. After which I wasdefired to 
fend up fome of the Shells with the Fifties alive in them ; 
which could not be done any other way,then by fending 
them in fome Ship bound for London, in an open Earthen 
Pan; renewing the Sea-water every day:after which man¬ 
ner I have kept them near a fortnight,& longer I might, 
had I not made ufe of them ; for it feems to be a kind 
of Amphibious Animal , alternately living in both Ele¬ 
ments every Tide: being out of their native place, and 
in want of inch Viciflitudes, they take this courfe to find 
the Air ; when any of them are put into a Veflel of Sea - 
water, (for in frem they foon expire,) after they have 
Iain fome time on the bottom of the Veflel, they creep 
up to the fuperficies of the water, and by extending a 
kind of Lipp, with their operculums, cling to the fide of 
the Veflel or Pan, (which is moft: convenient for their af- 
cent,) with about half that part above the water, fome- 
timescreeping down under it, and^ returning again to 
their ftation, between Wind and Water. This I defigned 
to accomplifti, and was contriving this way to gratify 
their defires; to the end his Majefly the great Patron and 
Founder of their Society , might have the pleafing di- 
verfion of feeing the experiment made in his Roy all pre- 
fence; but a flop was put to this defign by a Calamity 
too great and public to be mention'd. 


There 
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There are other imperfedt obfervations, which I have 
made of this our Purple-Fijh ; which I may in fome time 
give you a better account of, vi i At what age of the 
Moon, and time of the Tides (i. e. Spring or Neap,) 
their Veins are fulleft, and give the beft Tindture ? for 
I have found a difference, they being fometimes fuller 
and whiter, and the juice more vifcid, at other times 
more flaccid and watery. 

2 Whether they are in greater perfe&ion in Summer 
or Winter ? having not, as I expected received any of 
them this laft Summer, to make that experiment, by rea- 
fon of our Weftern troubles in the late Rebellion. Such 
as are inclined to thefe Inquiries, and have more liberty 
from bufinefs then I have, may make farther improve¬ 
ments of this thing, in the preparations of it by Urine, 
Saltj&c.mentioned by Pliny and other Authors. And al¬ 
though the Shells are fmall, yet their abundance on out 
Coafts, may yield matter enough, (with the more pains) 
to dy, a quantity of fine Wooll, or Silk, loasto render 
the difcovery fome way ufefull, and to anfwer the vulgar 
objection of tui bono , made by fuch perfons, who own 
no good but what relates to the Body. I amofopinion 
there may be found on our marine Coafts, fome big¬ 
ger Shells, which may have a colouring juice , though 
not the fame with this, for that I know few Naturall 
things both of Animals and Vegetables, but what have 
divers forts of the fame kind in the fame place. This 
may be a fufficient intimation to all Ingenious perfons, 
living near the Sea , to imploy fome time to find this 
out. 

My purpofe was, with this difcourfe to have drawn and 
fent you figures of thefe Shells, with the Fifh pulled out 
and extended bevond the Vein, together with their O- 
perculum j to which end I fent lately forfome of them, 
but they being not yet come (to fatisfy the defires of 
lomeGent. of the Society) I have fent it now, fin that 

Y y y 3 particular,) 
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particular,) not fo perfect as I could wilh. As for the 
qualities of this Filh, I can fay but little, only I was a fi¬ 
lmed by feme who had boyled, dreft, and eaten of them, 
that they are wholfome food ,* as goodatlealf, andtaft 
as well, as Lympots or Winkles, only the fielh fomething 
harder, 

For what ufe nature hath defigned this Vein of co¬ 
louring juice, unto the Animal , will be difficult to find 
out,- perhaps it may be the fpermatic and prolifick 
matter, by which they propagate their kind; which I 
am inclinable to think, from its confidence, virulent and 
feetid. favor. A Microfcope ('which I had not then with 
me) might have given fome light in this matter, and 
confirmed it, if thole Animalcula are to be found in it, 
which are in the Mafculine Sperm of Filh, and other 
living Creatures, fas fome affirm, from the many late 
experiments they have made.) Or elle it may be a hu¬ 
mour in this Animal , which by its Vitall energie, as 
the fpring of life and motion, lupplies the want of heart, 
liver, blood, &c. as in other exlanguineous Animals. 
Thofe who fhall feek after them may find,as I have done, 
fome of thofe Purple Shells, in which are the Cancelli , 
or rather Ajlaci, unto which they are more like, and fo 
may miftake j for thofe little Crabbs or Crawfilhes, I have 
found in moft of our Englijh Shells, excepting the bi- 
valved, and Patella’s; of which in many parts, fefpecially 
in the Wejt-Indies,) there are many forts, and lome very 
large; which our Country-men there call the Soldiers 
for that, they fay, they enter by force, kill, and take pof- 
feffion of thole houfes they have not built j and when 
they grow too big, forfake them, and enter into larger.* 
whether that be true, I know not} This I have found, 
when I have broken fome of the Shells in which thofe 
vagrants are, fo as not to bruife their bodies,and then put 
them naked into the water, I have beheld them with 
nimble fpriusing motion, to run to and fro till they 

find 
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find a ftone to hide themfeives under; which not finding, 
they bury themfelves in the ioofe land: and this obfer- 
vation gave me full fatisfadfion, that they were not (at 
lealt all the kinds Jconnate&coalefcent with their Shells, 
as other teftaceous Animals of the Sea and Land are* 
but this being befides my purpole, I return to the 
Fur pur a. 

There is no doubt, but that it is a Ipecies of that kind j 
of which there are many forts, differing in bignefs, ftruc- 
ture, colour of the Shell, according to the nature of the 
Sea grounds, depth or lhallownels of Water, Rocks, Gra- 
vell. Mud, as alfo the Latitude where they are found ,- 
and fo differing alfo in the varietys of colours of the 
tinging juice in their Veins, as black, livid, violaceous, 
deep Sea-green, light and deep red, Amethyftine, &c. 
butthebeftof all were found in the Tyrian Seas, near 
that IJland, on which the renowned City of Tyre was 
built, fnow an inconfiderable Town called Sur s ) this 
was celebrated, and prifed above all the reft, for that 
it excelled them all in its illuftrious colour, called in 
former Ages by divers names, as Ojlrum Sarranum, Vela - 
gium , Venenum Tyrium, FurpuriJJum, Flores Tyriani, &c. 
Almoftali Authors agree, that it lys in a certain Vein 
in the Fifh, and fome of them mention it to be white 
& vilcous, as this of ours is. It were to little purpofe, to 
give the Hiftory at large of all the Purpura ; and when 
and how firft difcovered by Fbcenix the Son of Age- 
nor, 2 d King of the Phanicians , by means’ of a Shep- 
heards Dog devouring one of the Fiflies, and colouring 
one of his lips with that excellent dye: by which its An¬ 
tiquity appears. In fucceeding Ages it received improve¬ 
ments, to the time of Pliny, in whole days^being in the 
reign of the Vejpafians,) it feems to have, arrived at its 
higheft perfedfion; of which he hath made more particu¬ 
lar obfervations then I can find in other Authors ,- for 
which he had great opportunity living in the Imperial 
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City of the World, where the Artifts in preparations of 
that tinging Succus, for dying the Robes and other Veft- 
ments orEmperors, Senators, &c. ftrove to excell each 
other in new falhioned Purples for their own gain, and 
to gratify the luxuriant excels of the Great ones of thofe 
times,by preparing and mixing the colour (found in the 
feverall lores of Shells as aforefaid.)This colour fold then 
at great priles,- that which was the fine double dyed Pur¬ 
ple ofTyre, called Diabapha, yielded 1000 J^oman De¬ 
narii the pound, which is computed to be more then 30/ 
Sterling,and this of ours being fo excellent a colour,with 
out other preparation or addition of any thing to it, 
may now or at leaft hereafter by (farther improvement) 
vye with the Tyrian Purple . Johnfion out of Ariltotle t 
mentions a fpecies of thefe Fijhes under the name, of 
Littorales quaparvte, £? flore funt rubro ; this agrees with 
ours, which may be nzmcdPurpura lit tor alii ('five Tenien- 
fis) parva turbinata. 

Since the importunity of fome friends hath haftned 
this difcourle fooner then I intended, (and fo prevented 
thofe farther experiments, which I might have made this 
next Summer ;) prefuming on your favourable accep¬ 
tance, and excufing of the imperfe&ions of it, which 
could not be fo well digefted (in the Method of it,) as it 
might have been,were I not ingaged in publique imploy- 
ment,which requires my dayly attendance j I have there¬ 
fore now prefented you with it as it is: And if 1 find it 
gratefull to you, & to fuch others, as lhall happen to read 
it, I lhall be incouraged to impart other things, which 
Iefteem nolels confiderable then this,- to the end that 
the ftupendious works of nature, or rather of the God 
of nature, (in which are clearly feen his infinite wifdome 
power and goodnefs,) may by us, as his Inftruments, be 
celebrated for his glory: In whole fervice I am one of the 
leaft of your Society WILL IA M CO LE. 

Tab. 3. Tig. 3,4, Several Shells ofthe Purpura, in 
their Natural bignefs. Fig. 8. the Operculum. A Letter 














